SUMMARY Lacrimal scintigraphy (LS) was performed in 860 lacrimal drainage systems (LDS) in 188 patients with bilateral epiphora and 226 patients with unilateral epiphora. A very high incidence of canalicular obstruction was found in these patients, the incidence being higher in the group with unilateral epiphora. It is suggested that a canalicular block is a commoner cause of obstructive epiphora than has been recognised previously and that LS is a reliable method of studying the canalicular function. A significant number (42%) of the opposite asymptomatic eyes of patients with unilateral epiphora were found to have an abnormality in the LDS, which supports the view that abnormalities in the LDS tend to be bilateral. Only 25% of these asymptomatic systems showed a normal drainage, confirming that physiological obstruction can exist below the lacrimal sac in normal lacrimal drainage systems.
Epiphora is a common clinical condition which confronts almost every ophthalmologist in clinical practice. According to Jones one-third of patients who see an ophthalmologist have epiphora or its related complications.' This is a very high figure when compared with the experience of Foster,2 who found that about 3-4% of patients attending an eye clinic in the United Kingdom complained of an excess of tears. In the vast majority of patients the epiphora is due to an obstruction in the lacrimal drainage system (LDS), and, since the treatment is invariably surgical, a careful assessment of the drainage is necessary to determine accurately the level oflacrimal obstruction. A careful examination and syringing may not always provide enough information of the anatomical abnormalities and the physiological function.
Numerous diagnostic tests are available to assist in the diagnosis, some of which are simple, others difficult to perform and interpret. Perhaps subtraction macrodacryocystography (SMiDCG) is the most widely used, but although it is extremely valuable in demonstrating anatomical abnormalities of the LDS3 it provides limited information about the physiology of the system. Lacrimal scintigraphy (LS)-also *Present address: Department of Physics, Hamilton Clinic, Hamilton, Ontario, Canada. Correspondence to Mr L. A. Amanat, FRCS, District General Hospital, Lowestoft Road, Gorleston, Great Yarmouth.
termed lacrimal scintillography, nuclear DCG, nuclear lacrimal scan, microscintigraphy, and dacryoscintigraphy-first described by Rossomondo et al. 4 is a more physiological test and provides useful information about the dynamics of lacrimal drainage. Although it was found to be superior to dacryocystography (DCG) in some studies,56 Hurwitz et al. pointed out that, unless used with quantitation, scintigraphy alone was of limited value and that even then quantitative lacrimal scintillography (QLS) was merely complementary to intubation macrodacryocystography, and the 2 investigations interpreted together gave the maximum possible clinical information.7 Amanat et al.8 however, recommended that SMDCG should be performed only if LS had failed to diagnose the obstruction, since in their experience the exact site of obstruction could be accurately diagnosed in most patients by LS alone. In a study of asymptomatic volunteers it was found that QLS provided a sensitive and reproducible test of canalicular function but had no role in the clinical evaluation of lacrimal drainage from the lacrimal sac to the nose. 9 In view of this controversy surrounding the clinical value of LS the present study was undertaken to determine whether LS used alone was sufficient to provide enough information about the further management of a patient with epiphora and to establish whether quantitative criteria were necessary in 720 clinical practice. It was hoped that the study would also provide information on the mechanism of drainage from the nasolacrimal duct to the nose in normals and in patients with symptoms, and on the question whether the distribution of the nature and site of obstruction as diagnosed by LS was comparable to that diagnosed by dacryostography and reported in other studies.
Material and methods
We included all patients in this study who were referred to the Lacrimal Scintigraphy Clinic for investigation of their epiphora. All patients had a careful examination to detect any obvious abnormalities of the eyelids and lacrimal puncta. Any abnormality found was taken into consideration during the analysis of the study, as were the findings of syringing when available.
Bilateral LS was performed in 415 patients, out of whom 156 were males and 259 females. The on the mid-line mark and held there for a few seconds so that an identifiable landmark is registered on the data for reference when analysing the result. The study is terminated at 10 minutes, but, if a physiological obstruction is suspected at the level of the nasolacrimal duct (see later), the study is extended for a further 5 minutes, during which additional normal saline drops are added to the tear film and a static view for 10-15 minutes obtained on a Polaroid at the end of the study. The 100 dynamic frames are then integrated into a single frame to give a composite picture of the whole study, which is then displayed on the television screen. Four regions of interest are defined on each side outlining the conjunctival sac, the lacrimal sac, the nasolacrimal duct, and the nasal cavity and the computer generates the dynamic curves of changes in activity with time in these regions. The curves representing the 4 regions of each eye are displayed together on the television screen, photographed for records, and then studied in conjunction with the static views to diagnose the presence of any abnormality and the level at which it exists. With the size of the pinhole collimator used by us it was not possible to visualise the upper and the lower canaliculi individually, since at a distance of 80-90 mm which we found was necessary to visualise the (54*5%) with unilateral epiphora; another patient had no symptoms but was referred for LS to confirm the patency of the dacryocystorhinostomy (DCR) that had been performed to relieve his symptoms of epiphora. Two of the patients with bilateral epiphora had LS repeated once, so that a total number of 380 systems wer studied in these patients. In the group with unilateral epiphora 10 patients had LS repeated once and 2 patients had LS performed thrice. The results of the investigations in these 2 groups of patients are given in Tables 1 and 2 , while the nature and site of obstruction as diagnosed by LS in all the 414 patients is detailed in Table 4 . Normal flow could be demonstrated in only 25% of the systems studied. 28% of the systems manifested physiological obstruction, i.e., either where tracer was present in the nasal cavity but the dynamic curves showed a delayed flow in the LDS (Fig. 6 ) or where patency of the nasofacrimal duct could be demonstrated only on overloading the tear film with saline drops (Fig. 7) . A very high percentage (42%) of asymptomatic systems had an obstruction in the LDS (Table 4) , which was of a complete nature in 25% and of a partial nature in 17%.
Fifty-two patients were referred for LS following various surgical procedures on the LDS (Table 5) (Fig. 8) , reflected by a characteristic levelling-off of the corresponding dynamic curves, which then show little or no change until the physiological obstruction is overcome by repeated instillation of saline drops. The time-activity curves may not always demonstrate these characteristics, but, when the level of tracer in the nasolacrimal duct is higher than the levels of tracer in the other compartments, an organic obstruction should always be suspected.
A very high incidence of abnormality was found in the opposite asymptomatic eye of patients with unilateral epiphora. It is very difficult to explain the absence of symptoms in these eyes despite the recognised fact that abnormalities in the LDS, whether congenital or acquired, tend to be bilateral.'9 It is quite likely that patients are not so conscious of or tend to ignore the symptoms on the opposite side if these are not so severe as on the presenting side. The majority of patients in whom an abnormality was detected on the opposite side had a canalicular obstruction on the symptomatic side. It may be that the symptoms of constant and persistent epiphora resulting from an obstruction in the common canaliculus are more distressing and annoying than symptoms of intermittent epiphora resulting from a partial obstruction or a distal obstruction, and the patient therefore complains of watering of the eye on one side only. Very often they would admit to some symptoms on the other side if questioned directly but (Table 8) . Moreover, contrary to reports in the literature25 based upon DCG results, we did not find that a nasolacrimal duct obstruction was the commonest cause of unilateral epiphora; instead we found that a canalicular block was the more common site of obstruction in these patients (72% as compared to 57% in bilateral epiphora). 27 it was found that a sac obstruction can be associated with a membrane at the medial end of the common canaliculus, which intubation macrodacrycystography would fail to diagnose unless combined with subtraction studies. In the series reviewed 40% of the patients had an obstruction at the medial end of the common canaliculus which was diagnosed inaccurately because bone-free studies were not used. In another study approximately one-third of simple dacryocystorhinostomies which failed to relieve epiphora were found to be due to nonrecognition of pre-existing common canalicular obstruction.28 It is quite likely that the frequency of canalicular block as the cause of obstructive epiphora has not been fully recognised and that the incidence is far higher than has been reported.
It is therefore very important that, in order to reduce the risk of surgical failure, the preoperative assessment should be as accurate as possible, and it is our view that LS combined with the method of quantitation described in this study provides the most reliable information for the proper management of a patient with epiphora. It is atraumatic and simple to perform, but, most important of all, its physiological nature renders it an invaluable diagnostic tool. The radiation delivered to the eye is relatively low,33 and the colloidal tracer is not dissimilar to tear fluid, which makes it ideal for scintigraphy.
